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We Claim : 

1. A method for creating anVarray of probes comprising the steps of: 

a) synthesizing a first stet of nucleic acids each comprising a constant 
sequence of length C at ^'-terminus and a random sequence of length 
R at a 5'-terminus; 

synthesizing a second set of nucleic acids each comprising a sequence 
comptfrrTemary to the constant sequence of each of the first nucleic acid; 



b) 



and 



c) hybridizing the first set with the secondVt to create the array. 



10 



2. The methocfof cla^Hlwherein the nucleic acids of the first set are each between 
about 15-30 nucleoti^sin length and the nucleic acids of the second set are each 
between about 10-25 nu&sclides in length. 




3. The method of claim \ wherein C is between about 7-20 nucleotides and R is 
between about 3-5 nucleotides. 



15 4. The method of claim l\herein the array comprises about 4 R different probes. 



5. The method of c\aim'?yhereiirrhe array is fixed to a solid support and the solid 
support is selected frorrAjje group consistutaof plastics, ceramics, metals, resins, gels, 
membranes and chips. 



6. An array of probes creVed by the method of claim I. 



20 7. A method for creating an W^of probes fixed to a solid support comprising the 

steps of: 
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a) synthesizing a first set of nucleic acids each comprising a constant 
sequence of length C at a 3'-terminus and a random sequence of length 
R at a 5\terminus; 

b) fixing the first set to the solid support; 

c) synthesizing second set of nucleic acids each comprising a sequence 
complimentary to the constant region of the first set; and 

d) hybridizing the\nucleic acids of the first set with the second set to create 
the array. 



10 



rs 15 



20 



A method for creating anWray of probes comprising the steps of: 
a) synthesizing an arra\ of single-stranded nucleic acids each containing a 
constant sequence at Me^3'-terrmnus, another constant sequence at the 5'- 
terminus, and a rando(i%nternal sequence of length R flanked by the 



b) 

c) 
d) 



ers 




each . H > H i pli e menta r^to a portion of the 
inus, hybridizing the two arrays together 



cleavage sites of a restftction ejizyme; 
synthesizing an array of pri 
constant sequence of the 3'-t 
to form hybrids; 

extending the sequence of edch primer by polymerization using a 
sequence of the nucleic acid as aVemplate; and 

cleaving the extended hybrids with the restriction enzyme to form an array 
of probes with a double-stranded portion at one terminus, a single- 
stranded portion containing the random sequence at the opposite 
terminus. 



25 



9. The method of claim 8 wherein the nucleic acids\are each between about 10-50 
nucleotides in length. 

10. The method of claim 8 ^herein R is between about>3-5 nucleotides in length. 
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11. The metho Af claim 8>wherein the restriction enzyme is selected from the group 
consisting of restriction enzymes which produce 5'-overhangs and restriction enzymes 
which produce 3'-overhangs. 

12. The method of claiW 8,wherein the array of probes is fixed to a solid support and 
5 the solid support which is\selected from the group consisting of plastics, ceramics, 

metals, resins, gels, membraftes and chips. 

13. An array of probes created by the method of claim & 

5 14. A method for creating an aVray of probes comprising the steps of: 

y a) synthesizing an array Vf single-stranded nucleic acids each containing a 

O 1Q constant sequence at th^'-terminus, another constant sequence at the 5'- 

SJ terminus, and a rando(n>|nternal sequence of length R flanked by the 

7" cleavage sites of a restriction enzyme; ^ 

b) synthesizing an array of prflners with a sequence complementary to the 
constant sequence at the 3'-terminus; 
15 c) hybridizing the two arrays together to form hybrids; 

d) enzymatically extending the primers using the nucleic acids as templates 
to form full-length hybrids; 

e) cloning the full-length hybrids into Vectors; 

f) amplifying the cloned sequences by Aiultiple polymerase chain reactions; 

20 and 

g) cleaving the amplified sequences with ihe restriction enzyme to form the 
array of probes with a double-stranded\portion at one terminus and a 
single-stranded portion containing the random sequence at the opposite 
terminus. 

25 15. The method of claim 14,wherein the array of probe^ have 5'- or 3'-overhangs. 
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16. The method of claflm 14 ^herein the array of probes is fixed to a solid support 
and the solid support is selected from the group consisting of plastics, ceramics, metals, 
resins, polymers, films, gels, membranes and chips. 

17. An array of probes created by the method of claim 14. 



18. 

of: 



A method for detecting a nukeic acid in a biological sample comprising the steps 

a) creating an array of probes fixed to a solid support according to the 
method of claim 7; 

b) labeling the nucleic acid ofVhe biological sample with a detectable label; 

c) hybridizing the labeled nutlei\ acid to the array; and 

d) detecting the sequence of \^ie\jiucleic acid from a binding pattern of the 
label on the array. 



19. A method for identifying a target nucleic\acid in a biological sample comprising 
the steps of: 

a) creating an array of probes fixed t^ a solid support according to the 
method of claim 7; 

b) labeling the target of the biological sample with a detectable label; 

c) hybridizing the labeled target to the array; and 

d) identifying the target from a binding pattern of the label on the array. 



20. The method of claim 19 wherein the detectable labfel is selected from the group 
consisting of radioisotopes, stable isotopes, enzymes, fluorescent and luminescent 
chemicals, chromatic chemicals, metals, electric charges, and spatial chemicals. 
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21 The method of cL> Wherein the nucleic acid identified is selected from the 
group consisting of nucl\ic acids derived from viruses, bacterid parasites, fimgt and 
yeast. 



22. 



The method of claim Wherein the binding pattern is a nucleic acid fingerprint. 



23 A diagnostic aid for detecting a target nucleic acid in a biological sample 
comprising, the array of claimV a solid support on which the array is fixed, a 
detectable label, and the biological sample. 

24 The method of claim 19, whe\ein the biological sample is selected from the group 
consisting of samples of animal tiss\e, environmental substances, and manufacturing 
products and by-products. pr\ 

25. The method of claim 24 wher\uW^nimal tissue is obtained from a human. 

26. The method of claim 19 further Wising the step of purifying the target 

nucleic acids identified. \ 

27. A method for replicating an array of kgle-stranded probes on a solid support 

comprising the steps of: \ 

a) synthesizing an array of nucleic aci X ds each comprising a constant sequence 
of length C at a 3'-terminus and akndorn sequence of length R at a 5'- 

terminus; \ 

b) fixing the array to a first solid support; 

c) synthesigng a set of nucleic aciA each comprising a sequence 
complimentary to the constant sequence; 

d) hybridizing the nucleic acids of the set with the array; 

\ 
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e) 

0 
g) 



erratically extending the nucleic acids of the set using the random 
sequences of the array as templates; 
denaturing the set of extended nucleic acids; and 
fixing denatured nucleic acids of the set to a second solid support to 
create the\replicated array of single-stranded probes. 



28. The method of clauY 27^vherein the nucleic acids of the set are conjugated with 
biotin and the second solid Wort comprises streptavidin. 

29. The method of claim 27^herein the nucleic acids of the array are between about 
15-30 nucleotides in length and ^e nucleic acids of the set are between about 10-25 
nucleotides in length. 

30. The method of claim 27 wh^C is between about 7-20 nucleotides and R is 
between about 3-5 nucleotides. 

31. The method of claim 27 wherein th\solid support is selected from the group 
consisting of plastics, ceramics, metals, resinsNgels, membranes and chips. 

32. The method of claim 27, wherein the nuckc acids of the set are enzymatically 
extended with a DNA polymerase and one or morfe deoxynucleotide triphosphates. 

33. The method of claim 21 f wherein denaturing^ performed with heat, alkali, 
organic solvents, binding proteins, enzymes, salts or combinations thereof. 

34. A replicated array of single-stranded probes made W the method of claim 27. 
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35. Th\ method of claim 2] further comprising the step of hybridizing the replicated 
array with\second set of nucleic acids compjlmfntary to the constant sequence of the 



replicated arfay to create a double-stranded replicated array. 

36. A replicated array of double-stranded probes made by the method of claim 3§. 

37. A method fok creating a probe comprising the steps of: 

a) synthesizing a plurality of first nucleic acids and a plurality of second 
nucleic acids comprising a random terminal sequence and a sequence 
componentry to a sequence of the first nucleic acids; 

b) hybridizing the first nucleic acids with the second to form partial duplexes; 

c) hybridizing a target nucleic acid to the partial duplexes; 

d) ligating the hybridized target to the first nucleic acid of the partial 
duplexes; ' s 



e) isolating the second xhucleic acid from the ligated duplexesyind 



S 

f) synthesizing a pluralist third nucleic acids each compljmentary to the 
constant sequence of the second nucleic acid and hybridizing the third 
nucleic acids with the isolated second nucleic acids to create a probe. 



38. The method of claim 37 wherein the\first nucleic acids are each between about 
15-25 nucleotides in length and the second nucleic acids are each between about 20-30 
nucleotides in length. 

39. The method of claim 37 wherein the targeHs hybridized to the partial duplexes 
under a single set of hybridization conditions. 

40. The method of claim 39 wherein the hybridization conditions comprise a 
temperature of between aboul-aA^.fsaFt conc?n%tion of between about 0.05-0.2 
M, and a time period of between about 1-14 hours. 
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41. The method of claim 37 wherein a double-stranded portion of the partial duplex 

\ ✓ 

contains an enzyme recognition site. 

42. A probe created by the method of claim 37. 

43. The probe of daim 42^which is fixed to a solid support and the solid support is 
5 selected from the group^consisting of plastics, ceramics, metals, resins, gels, membranes 

and chips. 

44. A diagnostic aid for trie detection of a target nucleic acid in a biological sample 
comprising the probe of clail^ 42, a solid support on which the probe is fixed, a 
detectable label, and the biologkal sample. 

10 45. A method for creating a ©robe comprising the steps of: 

a) synthesizing a plurshiAo^itfst nucleic acids and a plurality of second 
nucleic acids each comprising a random terminal sequence and a 

J^) sequence comp^n^ntary to the sequence of the first nucleic acids; 

b) hybridizing the first nucleic acids with the second nucleic acids to form 

15 partial duplexes having a double-stranded portion and a single-stranded 

\ 

portion with the random sequence within the single-stranded portion; 

c) hybridizing a target nucleic acid to the partial duplexes; 

d) ligating the hybridized target to tire first nucleic acid of the partial duplex; 

e) hybridizing the ligated target with\a set of oligonucleotides comprising 
20 random sequences; 

f) ligating the hybridized oligonucleotide^ to the second nucleic acid; 

g) isolating the oligonucleotide ligated second nucleic acid} and 

h) synthesizing another plurality of first nucleic acids and hybridizing the first 

nucleic acids with the isolated second nucleic acid to create the probe. 

\ 

\ 
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46. The method of claim 45 / *vherein the first nucleic acids are each between about 
15-25 nucleotides in length, the second nucleic acids are each between about 20- 
30 nucleotides in length, and the oligonucleotides are each between about 4-20 
nucleotides Vn length. 



5 47. The method ot claim 45/vherein the target is hybridized to the partial duplexes 

under a single set of Hybridization conditions. 

48. The method of claim 45^ wherein the hybridization conditions comprise a 
0 ^ temperature of between abW- g2-37 A Q^ , a^^conc^ntration of between about 0.05-0.2 

tff M, and a time period of between about 1-14 hours. 

y 10 49. The method of claim 4$* wherein the partial duplexes contain an enzyme 

y recognition site. 



n 



50. A nucleic acid probe createtj^jbe^method of claim 45. 

51. The nucleic acid probe of claim 5Q>which is fixed to a solid support selected from 

15 52. A diagnostic aid for the detection of^t target nucleic acid in a biological sample 

comprising the probe of claim 45, a solidVsupport on which the probe is fixed, a 
detectable label, and the biological sample. \ 

\ 

V 

53. A method for creating a probe comprising the steps of: 

a) synthesizing a plurality of first nucleic acids and a plurality of second 
20 nucleic apds comprising a random terminal sequence and a sequence 

complementary to a sequence of the first nucleic acid; 
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b) hyb\idizing the first nucleic acids to the second nucleic acids to form 
partial duplexes having a double-stranded portion and a single-stranded 
portiob with the random nucleotide sequence within the single-stranded 
portiom 

c) hybridizing a target nucleic acid to the partial duplexes; 

d) ligating thfe hybridized target to the first nucleic acid of the partial duplex; 

e) enzymatica\ly extending the second nucleic acid using the target as a 
template; 

f) isolating the Wtended second nucleic acid; and 

g) synthesizing another first nucleic acid and hybridizing the first nucleic acid 
with the isolated and extended second nucleic acid to create a probe. 

54. The method of claim 53 Vherein the first nucleic acids are each between about 
15-25 nucleotides in length and pe second nucleic acids are each between about 20-30 
nucleotides in length. 

55. The method of claim 53 wherein the target is hybridized to the partial duplexes 

under a single set of hybridization conditions. 

\ 

56 The method of claim 5$ whereirl the hybridization conditions comprise a 
temperature of between about Sz^*©^, a s^lt concentration of between about 0.05-0.2 
M, and a time period of between about 1-14 hours. 

v 

Y 

57. The method of claim 53, wherein the double-stranded portion contains an enzyme 
recognition site. 

58. The method of claim 53, wherein the target nucleic acid is obtained from a 
biological sample selected from the group consisting of samples of animal tissue, 
environmental substances, and manufacturing products "and by-products. 
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59. A nucleic aci\ probe created by the method of claim 53^ 

60. The nucleic acid probe of claim 59 which is fixed to a solid support and the solid 
support is selected from the group consisting of plastics, ceramics, metals, resins, gels, 
membranes and chips. 



10 



61. A diagnostic aid for the (detection of a target nucleic acid in a biological sample 
comprising the nucleic acid probV of claim 59,, a solid support on which the probe is 
fixed, a detectable label and the biological sample. 



62. An array of 4 R different nv 
double-stranded portion of length 
a random nucleotide sequence with 



clefe4acid probes wherein each probe comprises a 
a terminal single-stranded portion of length S, and 
the\single-stranded portion of length R. 



63. The array of claim 62 wherein D is^between about 3-20 nucleotides and S is 
between about 3-20 nucleotides. 



15 



64. The array of claim 62 which is fixed to a stolid support wherein the solid support 
is selected from the group consisting of plastics, ceramics, metals, resins, gels, 
membranes and two-dimensional and three-dimensional matrices. 
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